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THESIS DESCRIPTION
“Coronavirus disease 2019 (COVID-19) has had a substantial impact 
on racial and ethnic minority populations and essential workers in the 
United States …”[1] This disease disproportionately impacts poor and rural 
communities in the United States, showing double the mortality than urban areas 
simply due to the neglected environment[2]. Emergency assistance is needed 
to expand the care capacity in these communities. How can architecture play 
a critical role in transforming emergency healthcare design to improve the 
response during a crisis by exploring the possibilities with modern technology?
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ABSTRACT
This  t hes i s  began w i th  exp lor ing low-cos t  p re fab dwel l ing 
un i t s  to  be imp lemented in  s t ruggl ing communi t ies  w i th  ex t reme 
pover t y,  homeles snes s ,  and unemployment .  The in i t ia l  research 
on  modular  un i t s  has  sh i f ted to  focus  on  our  hea l thcare 
in f ras t ruc tu re  cha l lenges  here  a t  home g iven  the  COVID -19 cr i s i s .
“Coronav i rus  d i sease 2019 (COVID -19)  has  had a subs tan t ia l 
impac t  on  rac ia l  and e thn ic  minor i t y  popula t ions  and es sen t ia l 
workers  in  t he  Uni ted S ta tes  …”1 Th i s  d i sease d i spropor t iona te ly 
impac t s  poor  and ru ra l  communi t ies  in  t he  Uni ted S ta tes , 
showing doub le  t he  mor ta l i t y  t han u rban areas  s imp ly  due 
to  t he  neglec ted env i ronment 2.  Emergency as s i s tance i s 
needed to  expand the  care  capac i t y  in  t hese  communi t ies . 
How can arch i tec tu re  p lay  a  c r i t i ca l  ro le  in  t rans forming 
emergency heal thcare  des ign  to  improve the  response dur ing 
a  c r i s i s  by  exp lor ing the  pos s ib i l i t ie s  w i th  modern  techno logy?
The cur ren t  so lu t ion  fo r  expanded care  i s  eer i l y  s im i la r  to  t he 
s t ra tegy o f  over  cen tu r y  ago dur ing the  1918 f lu  pandemic , 
us ing ten t s  as  f ie ld  hosp i ta l s ,  a long w i th  conven t ion  cen ters , 
s tad iums ,  and churches  hous ing hundreds  o f  in fec ted pa t ien t s 
in  open spaces  not  des igned fo r  a  hosp i ta l ’s  sens i t i ve  care.  I 
am research ing to  deve lop a  temporar y,  bu t  res i l ien t ,  modular 
emergency dep loyment  care  un i t  wh ich  can be used to  tes t , 
care,  and house pa t ien t s  who are  a t  r i s k  to  t h i s  pandemic 
and o ther  in fec t ious  d i seases .  MEDk i t  a ims  to  be un ique 
due to  a  co l laps ib le  f rame fo r  qu ick  t ranspor t ,  and s t ruc tu ra l 
in tegr i t y  to  w i ths tand the  weather  fo r  p ro longed per iods . 
My research  w i l l  cha l lenge the  geomet r y,  s t ruc tu re,  and 
dep loyment  o f  t he  modular  un i t  by  exp lor ing new techno logy 
to  des ign  a  computer ized dep loyment  method dr i ven  by 
da ta .  I f  t he  heal thcare  sys tem’s  range does  not  become 











How can architecture play a critical role in 
transforming emergency healthcare design to 
improve the response during a crisis by exploring 
the possibilities with modern technology?
This thesis seeks to develop a temporary, but resilient, 
modular emergency deployment care unit which can 
be used to test, care, and house patients who are at 
risk to this pandemic and other infectious diseases. 
MEDkit aims to be unique due to a collapsible frame 
for quick transport, and structural integrity to withstand 
the weather for prolonged periods. My research will 
challenge the geometry, structure, and deployment of 
the modular unit by exploring new technology to design 
a computerized deployment method driven by data.




1.  What  a l ready ex is t s  as  modern responses  to 
 emergency pop -up hous ing,  care,  and she l ter?
2.  What  t ypes  of  k ine t ic  sys tem are  poss ib le  in  a  modular 
 un i t?
3.   Which key fac tors  make a success fu l  emergency 
 she l ter?
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BRONX_NEW YORK CITY_USA
10.81 CASES / 10,000
POP. - 1,435,000
ALBANY_GEORGIA_USA




221.3 CASES / 10,000
POP. - 10,060,000
BLAINE COUNTY_IDAHO_USA
 As one of the most densely populated cities in the United States, 
New York City struggled with the initial surge of COVID-19 cases in early 
April 2020. In response to the overcrowded hospitals, field hospitals were 
established in the north side of Central Park, adjacent to East Harlem and 
the Bronx. At the time, Bronx and East Harlem specifically had the highest 
incidence rate of New York City due to certain environmental factors like lack 
of ICU beds, health insurance coverage, poverty rate, and minority rate. Areas 
like these are abundant throughout the United States where over decades 
the infrastructure and health of these neighborhoods have been ignored and 
allowed to degrade to levels that are unable to cope with a public health crisis. 
 As the pandemic raged on, certain cities, regions, and circumstances 
all produced uniquely different scenarios and responses. The first outbreak in 
Milan left Italy in a strict lockdown while hospitals around the country were 
unable to keep up with the shear volume of patients coming in. In places like 
Albany, Georgia, or Blaine County, Idaho, the current healthcare facilities 
were unable to accommodate the large land area of the outbreak. Starting 
from a funeral service in Albany, Georgia, the virus quickly spread around 
the community to achieve one of the highest case rates in the entire country at 
the time. Due to the sprawling nature and lack of infrastructure in these areas, 
many people do not live close enough to a hospital to receive treatment at the 
early stages. Densely packed cities with high poverty rates and low healthcare 
coverage like Mexico City, left the virus to circulate quickly and efficiently 
and leave the healthcare infrastructure to chance to keep up. These uniquely 
different scenarios led me to the desire to develop a type of shelter which 
can universally adapt to different types of sites and provide an interior space 
with the high-quality demands of a healthcare facility. Some initial demands 
brought on by the pandemic would determine how the shelter will be designed. 
Adaptation to various environments and topographies, universality of the interior 
space, and structural integrity to withstand long-term deployments were all main 
components in the initial design stages of the hypothesis. 
04/06/2020 -  90th  Percent i le  o f  Cases  per  10,000 res idents ,  The Washington Pos t
NEW YORK CIT Y
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Omri Revesz Design Studio
Inspired by Russian Constructivism, the pop-up, pop-out structure acts as a 
riverside cinema to reflect on the Soviet era and act as an educational tool in 
Venice, Italy. The light structure is held together primarily by wood members 
held together by metal joints which allow the forms to expand and collapse. 
TU Delft Students
Intended for disaster-struck communities in Africa, the system is designed 
to maximize human power to assemble a simply geometry which can take 
many different forms and adapt to various sites. The structure is light, bamboo 
members which fit together into a 3D printed joint and a floor system made of 
barrels which in a flash flood can float on the surface. 
Perkins + Will
A modular dwelling unit. The homelessness crisis in Los Angeles is demanding 
assistance in housing. The structure can collapse and expand to fit enough 
space for a bed and act as a transient housing unit. The structure is comprised 
of a light plywood structure and fabric separations.
Jupe
Acting as a sustainable, off-grid dwelling unit, the Jupe unit can be placed 
on any site in any environment to provide a pop-up housing unit. Housing all 
systems and engineering in the flat-pack floor ‘chassis’, the fabric envelope and 
exoskeleton pops out of and forms a space with 11’ clearance inside the unit. In 
response to a health crisis, two of these units can cluster together to provide a 
healthcare-specific program to assist facilities around the country.
Carlo Ratti Associati
The design makes use of decommissioned shipping containers to be outfitted 
with an ICU program to serve as emergency mitigation for critical care. It 
is equipped with all the technology of the standard ICU including: HVAC, 
medical gases, 2 ICU beds, patient monitor, saturometer, electrocardiograph, 
and an invasive ventilation machine for specific treatment of SARS-CoV-2. 
Quick deployment and secure structure effectively assist in this health crisis. 






RIGID + KINETIC EXPANSION
RIGID + KINETIC EXPANSION
Pop-up shelters have been a very well-researched topic in recent years with 
the affordability of technology increasing. As homelessness, poverty, and 
climate change all become more familiar parts of our lives, the pop-up shelter 
has been considered as a solution for these communities. The initial inspiration 
came from modular construction, however after learning more about the 
capabilities of simple, modular structures, the pop-up shelter became more 
fitting for this situation. Present-day pop-up shelters were analyzed to explore 
what types of mechanics, modularity, and structures have been proven to 
work in today’s world. Some proposals are more of a kit-of-parts while some 
were much more modular and universal, such as the shipping container. One 
that stands out the most to me, in terms of modern technology is the Jupe 
shelter which houses the critical components and structure in its floor system, 
or chassis. Others, like Ponya prove to me that a simple geometric shape can 
effectively be used to create complex spaces while utilizing locally sourced 
and assembled materials. Overall, these projects provided me with initial 
inspiration and showed me what is possible today. The mechanics, materials, 
experience, and structure were key components that helped inform my later 
design. Below are some diagrams illustrating the modularity and mechanics of 
the projects studied. These various projects helped me explore what types of 
shelters could be used for a healthcare program and what components should 
be studied further.
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SEC TION 3:
CONSTRUC TION PROCESS
ALUMINUM, LUMBER, FABRIC 
AND KALWALL ARE LIGHTWEIGHT 




LIGHT TO PASS THROUGH. 
THE SEMI-TRUCK AND PICKUP
TRUCK AND TRAILER ARE THE
MOST EFFICIENT WAY TO 
TRANSPORT THE CONSTRUCTED
UNITS. THE ROAD DIMENSIONS





MODULAR UNIT IS A PRE-FAB 
STRATEGY. MODULES CAN BE
CONSTRUCTED OFF-SITE AND
ASSEMBLED TOGETHER ON-SITE
SYSTEMS THAT MUST BE





PROGRAM LAYOUTS TO BE
CONSIDERED FOR ANALYSIS
ARE THE ANNEX, FIELD HOSPITAL,
COMMUNITY SUPPORT, AND 
VACCINATION SITE. 
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The constraints of the design are crucial to creating an effective construction 
module. The unit itself needs to be able to be easily and quickly transported 
to the site once its construction is complete. For that reason, the units need 
to be designed for transportation as well as temporary shelter. Because the 
environment can change depending on the location of the site, whether remote 
or urban, the unit should be able to fit on a semi-truck trailer bed, and a pickup 
truck trailer bed. If the site is in a dense residential area, the pickup truck may 
be the best solution for tight corners and obstacles. While a remote area can 
only be reached with a long-haul shipping method which can carry as many 
units as possible. The semi-truck can be up to 52’ long which provides enough 
space for up to 4 collapsed modular units, and the pickup truck can be up to 
48’ long. In addition to its ability to be quickly transported, the units also need 
to be quickly assembled. Heavy machinery and cranes would not be ideal 
for this type of light, temporary assembly. A small container handler, which 
normally moves and stacks loaded shipping containers would need to be 
located at the site to move and place the units on-site. 
CONSTRAINTS
LENGTH
LENGTHS: < 42’, 48’, 52’
WIDTH: < 8’ - 6” FOR ALL UNITS
HEIGHT: < 8’ - 6” + ROOF MODULE ADDITION
CONSTRAINTS
SEMI-TRUCK
PICKUP TRUCK + TRAILER
52’ - 0”
42’ - 0”
8’ - 6” 8’ - 6” 48,000 lbs




THE SEMI TRUCK CAN PROVIDE MAXIMUM TRANSPORT
AREA AND DELIVER DIRECTLY TO A PREDETERMINED SITE.
FOR A LARGE SCALE FACILITY IN AN OPEN SITE, THE SEMI
TRUCK IS THE MOST EFFICIENT DELIVERY METHOD. 
A PICKUP TRUCK CAN BE UTILIZED AS WELL DUE TO ITS
SIMILAR DIMENSIONS AND LOAD CAPACITY. FOR SMALL 
SCALE DELIVERY OR TO A SITE LOCATED IN A RESIDENTIAL
AREA, THE PICKUP TRUCK AND TRAILER CAN EFFICIENTLY
DELIVER THE UNITS.
LARGE SCALE
SMALL SCALE / RESIDENTIAL
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AMERICAN RED CROSS MILITARY HOSPITAL
PARIS,  FRANCE -  JULY 1918
SPANISH FLU FIELD HOSPITAL
BOSTON, MA -  1918
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10’ 4’ 2’
HOSPITAL TRAINS OF THE AMERICAN 
EXPEDIT IONARY FORCES
A.E.F. MEDICAL DEPARTMENT U.S.A.
The British-made hospital trains utilized 16 separate coaches,  each of which are 
outfitted with various programs that, when linked together, function as a mobile 
hospital. Making up the 16 coaches are 1 car for infectious disease, 1 staff car, 
1 kitchen and sick officers’ car (with 3 beds for cooks), 9 standard ward cars at 
36 beds each, 1 pharmacy car, 1 personnel car, 1 train crew and storage car, 
and 1 kitchen and mess car as caboose.1 This occupied about 920’ of rail and 
housed 360 beds for patients, and 58 beds for crew, staff, and other personnel. 
The trains developed for WWI are an excellent example of a modular 
adaptation of the traditionally static program of a healthcare facility. By studying 
the organization of the various cars and their specialized function, spatial 
protocols can be developed based on how to organize healthcare functions 
in a heavily constrained environment. The constrains on board a train are similar 
to that of our current transportation method in ground and sea transportation.
To understand these spatial relationships, 3D digital models have been 
developed based off original plan drawings from the American Expeditionary 
Forces. The models and extracted drawings show the interior environment 
and the relationship between specific spaces within the various cars. 
BRAKE AND INFECTIOUS LYING CAR
WARD AND PHARMACY CAR
KITCHEN AND MESS CAR
WWI HOSPITAL TRAIN,  GERMANY
INSIDE AN AMBUL ANCE TRAIN,  ENGL AND














MOBILE HOSPITAL NO. 39 -  1918
WAITING ROM
OPERATING THEATER
SHOCK ROOMSSTERILE  GOODS X-RAY ADMINISTRATION
When a patient arrives and 
needs immediate care, they 
are taken to a Shock Room 
where a crew member can take 
immediate care and prep them 
for the specific treatment they 
require. 
When a sterile goods trucks 
arrives at the hospital, they can 
drive entirely inside the hospital 
to deliver the critical supplies. 
Inside, the supplies are moved 
off the truck directly to the Sterile 
Goods storage room. The room 
is situated with equal access 
from both Operating Theaters.
The X-Ray room, also including 
the X-Ray Records Office, is 
situated directly in line after the 
Waiting Room. Because many 
cases in this location involve 
physical injury it is critical the 
patient can quickly receive an 
x-ray before being administered 
to operation. 
Aministration is critical for any 
hospital or field hospital. This is 
the first room the patient arrives 
into from the ambulance. This is 
where they are registered at the 
hospital and asked to wait. 
Once the patient has waited 
their turn and undergone x-rays 
if necessary, they arive at the 
Operating Theater. This is 
situated at the end of the spine 
and usually the final destination 
at this hospital. Typically the 
patient would next go to a 
recovery toom
After a patient is administered 
to the hospital, they wait in one 
of two Waiting Rooms where 
a number of cots are available 
to rest stacked on litter racks. 
There are a total of 38 litter 




WWI was challenging not just because of the war but also because an 
epidemic of Spanish Flu broke out in Europe and made its way around the 
world. This complicated field operations overseas while also hampering society 
in the US. The mobile hospitals in 1918 needed to take this into consideration 
when caring for injured or ill soldiers. The hospital trains had dedicated  cars 
for infectious disease containment, and the mobile hospitals were arranged 
in a modular manner, creating a separation of spaces throughout. During 
field operations in France, it was critical these mobile hospital units would 
be quickly set up, temporary, and effective. The mobile nature of the hospital 
allows for smooth access to trucks, ambulances, and annexation for overflow. 
This natural expansion and integration with vehicular circulation is key for 
operating a fast-paced field hospital. The Mobile Operating Unit clearly 
illustrates a modular nature to which the programs are organized. The critical 
functions are broken apart to allow for effective treatment and quick transport. 
Mobile Hospital No. 39 also displays a modular organization. There is 
a clear path of travel through a central spine in one direction throughout 
the hospital. Near the central point, the spine is divided into two where 
trucks are allowed to circulate within the program for deliveries, services, 
and transportation. The arrangement of this program illustrates the order 
of treatment when a patient arrives and the standard path of the patient. 
WWI Mobi le  Operat ing Uni t ,  US Army,  Gen.  Engineer  Dept .
AMBULANCES CORE PROGRAM X-RAY UNIT
STERILE  TRUCK OVERFLOW TRUCK ACCESS
WWI X-Ray Truck ,  US Army






















ENTRANCE MODULATE COVID SPECIF IC CARE








BLU-MED 100 BED EMERGENCY 
HOSPITAL
KIRKLAND, WA
Blu-Med is a commercialized emergency hospital system which can be 
ordered in various sizes and functions. They’re most typical is a 100-bed 
emergency hospital which can be situated on flat ground  or tarmac and serve 
as a fully equipped hospital. The plan is organized in wings with a central 
spine linking the wings together at the center-point. Each wing has a dedicated 
function including patient ward, pharmacy, administration, radiology, cancer 
care, emergency room, operating theater, and ICU. The width of the wing is 
about 24’ and program is divided horizontally up and down the wing with a 
circulation space in the center. The 24’ maximum dimension serves the intended 
programs well and most room separations occur on a standard measure. 
My analysis sorted the programs inside various wings into modular 
versions based on the 24’ horizontal dimension and 10’ width. Within the 
modulated units, furniture and equipment can easily be arranged based 
of off Blu-Med’s plans. In this analysis the space inside each module 
is shown serving the same function as it did in the field hospital wing. 
For further analysis I have chosen some various programs from the field 
hospital which contain some of the most critical spaces for care and studied 
them with the constraints established from my research. Other functions to be 
considered are family visitation, healthcare workers’ families, and social spaces. 
















FAMILY V IS ITATION
HEALTHCARE WORKERS
SOCIAL  SPACES




As the COVID-19 pandemic was surging across Italy and Europe, Carlo 
Ratti Associatio work to use their expertise in architecture to assist the 
Italian response to the currently unknown disease. The design makes use of 
decommissioned shipping containers to be outfitted with an ICU program to 
serve as emergency mitigation for critical care. The unit is equipped with all 
the modern technology of the standard ICU including: HVAC, medical gases, 
2 ICU beds, patient monitor, saturometer, electrocardiograph, and an invasive 
ventilation machine for specific treatment of SARS-CoV-2. Also important for 
the sensitive treatment within an ICU is negative pressure, which ensures a 
sterile environment and remove contaminated air before infecting other units. 
The units are linked together using a flexible circulation structure in any 
arrangement which serves the site. The site can be inside a large warehouse with 
truck access, or the tarmac outside of a hospital. Should the site be more remote, 
varying arrangements of the units can result in a high functioning field hospital. 
HOSPITAL BED MEDICAL CABINET GASES
CURA POD,  CRA,  2020
OVERHEAD CONSOLE
HOPSITAL BED HVAC
CURA MOBILE ICU UNIT
CURA POD,  HOSPITAL ANNEX,  CRA,  2020 CURA POD,  F IELD HOSPITAL ,  CRA,  2020 CURA POD,  F IELD HOSPITAL 3-WING, 2020
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As one of the most densly popoulated cities in the United States, New York 
City struggled with the initial surge of COVID-19 cases in early April 2020. In 
response to the overcrowded hospitals, field hospitals were established in the 
north side of Central Park, adjacent ot East Harlem and the Bronx. At the time, 
Bronx and East Harlem specifically had the highest incidence rate of New York 
City due to certain environmental factors like lack of ICU beds, health insurance 
coverage, poverty rate, and minority rate. Areas like these are abundant 
throughout the United States where over decades the infrastructure and health 
of these neighborhoods have been ignored and allowed to degrade to levels 
that are unable to cope with a public health crisis. 
BRONX, NEW YORK CIT Y
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Mexico City provides a very densely populated urban area with 8.85 million 
people, and about 16,000 residents per square mile, which has created a 
struggle for adequate healthcare for the large number of residents. This site was 
chosen for a Phase 2 - Mitigation scenario where a field hospital can be set 
up at a local open space, such as an urban park close to the General Hospital 
of Mexico City in the city center. Mexico City averages 1.1 ICU beds per 
10,000 people, therefore these spaces quickly became overcrowded. A field 
hospital with surge capacity for ICU space and patient bedrooms to free up 
more interior ICU spaces would have benefitted Mexico City greatly.
MEXICO CIT Y,  MEXICO
pg. 38 pg. 39
One of the first major outbreaks occured in a small town in south Georgia 
called Albany. This is town is situated in a very rural area of Georgia with a 
large population of low income residents and very little social programs. This 
town and county recorded one of the highest per-capita COVID-19 cases 
in the beginning of the pandemic, which is why this site has been chosen for 
further research. Here, Phoebe-Putney Memorial Hospital is one of the only 
large, advanced hospitals in the immediate vicinity of Albany. Because of how 
sparsely populated this area is, some residents may be nearly an hour away 
from this hospital due to the low development in this area. Albany was chosen 
for Phase 3 - Recovery due to the sparse availability of healthcare where 
various smaller facilities would provide remote residents with the basic needs.
ALBANY, GEORGIA





















BRONX & HARLEM, NEW 
YORK CIT Y
ALBANY,  GAMEXICO CIT Y,  MEX BRONX / HARLEM, NYC ALBANY,  GA MEXICO CIT Y,  MEX
POVERT Y RATECOVID CASES PER 
100,000
(1 -  12 -  21)
HEALTH INSURANCE 
COVERAGE
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DESIGN HYPOTHESIS
CHAPTER 04
How can MEDkit be a modern adaptation of traditional emergency management systems, 
taking considerations of the challenges currently facing our healthcare system, while 
keeping the patient and healthcare worker in mind? 
As a site is selected for assistance, a program layout can be generated efficiently to 
appropriately mitigate the conditions on the site. 
With its universal unit and variations of function, a modular, architectural healthcare 
complex can be deployed in an efficient manner. 
SEC TION 1:
CONCEPT
pg. 44 pg. 45
CONSTRAINTS









4’ -  9”
SPATIAL  MINIMUMS
DESIGN SCOPE
1’ -  4”
8’  -  6”
40’  -  0”
8’  -  6”
8’  -  6”
1  :  2
1 :  3
1 :  3
1 :  2
10’  -  4”
CONSTRAINTS









4’ -  9”
SPATIAL  MINIMUMS
DESIGN SCOPE
1’ -  4”
8’  -  6”
40’  -  0”
8’  -  6”
8’  -  6”
1  :  2
1 :  3
1 :  3
1 :  2
10’  -  4”
CONSTRAINTS









4’ -  9”
SPATIAL  MINIMUMS
DESIGN SCOPE
1’ -  4”
8’  -  6”
40’  -  0”
8’  -  6”
8’  -  6”
1  :  2
1 :  3
1 :  3
1 :  2
10’  -  4”
CONSTRAINTS









4’ -  9”
SPATIAL  MINIMUMS
DESIGN SCOPE
1’ -  4”
8’  -  6”
40’  -  0”
8’  -  6”
8’  -  6”
1  :  2
1 :  3
1 :  3
1 :  2
10’  -  4”











































































 To accurately understand the arrangement of space within a healthcare setting, a study of existing healthcare 
programs is necessary. This includes historic and modern crisis hospitals as well as modern permanent hospitals. One design 
studied for the modern spatial distribution within a hospital is Circle Reading Hospital in Reading, U.K., by Brydenwood 
architects. It is a private hospital which occupies 108,715 sq ft., meaning space constraints were very lenient and efficient 
construction was not the forefront. Understanding the standards in a typical hospital program is critical when designing 
a more compact, efficient system which can take advantage of the wasted spaces within a hospital. Various rooms were 
selected and analyzed based on their function. Overall, the rooms leave much space for circulation, a space that is not 
necessary when transporting for emergency use. This analysis informs the ratio of the rigid portion of the modular units 
required to occupy for equipment.
 This information helped inform the relationships inside the unit of what must be solid to contain the necessary 
equipment, and what can collapse and be later used on the site as open space or circulation. The modular concept 
intends to move main circulation outside the modular unit and let the unit expand to provide enough space for each 
patient to feel comfortable, and the healthcare professional to efficiently work and move around the patient. Other modern 
emergency hospitals crowd the treatment space, making normal treatments complicated and spreading bacteria between 
patients. The modular nature of the design with help separate patients from one another, provide privacy and comfort to the 
patient, and create a more harmonious experience for the healthcare worker by making it as familiar to a hospital setting 
as possible. 
MODULAR CONCEPT
TRADITIONAL HOSPITAL FACIL IT Y
BLU-MED 100 BED EMERGENCY HOSPITAL







TEST & VACCINATION SITE
















































































Th is  scheme u t i l ized the  te lescopic 
mechanism,  c reat ing t wo s loped 
masses  tha t  can f i t  ins ide each 
o ther.  Th i s  a l lows for  a  pr imar y 
so l id  s t ruc ture  and a k ine t ic 
secondar y  fabr ic  to  l ink  together. 
Due to  the  te lescopic  nature ,  th i s 
scheme could  f i t  a  large amount 
on the  t ra i le r  bed.
The aggregat ion scheme took 
advantage of  the  benef i t s  o f 
modular i t y.  Due to  the  many 
di f feren t  func t ions  tha t  wi l l  be 
ins ide the  un i t ,  th i s  un i t  a l lows for 
var ious  combinat ions  o f  wid ths , 
programs,  and t ypes  o f  smal ler 
modules  to  e f fec t ive ly  create 
var ious  un i t  p lans .
The bu t ter f ly  scheme took 
advantage of  the  ver t ica l  wal l s 
which  could  double  as  expanding 
roofs .  The s t ruc tura l  requi rements 
and mechanics  compl ica ted the 
des ign and did  not  expand the 
usable  f loor  space wi th in  the  un i t .
The fo lded p la te  s t ruc ture  was 
s tudied to  unders tand how i t 
cou ld  expand and cont rac t  whi le 
main ta in ing a sound s t ruc ture . 
Th i s  method proved compl ica ted 
to  incorporate  the  f loor  s t ruc ture 
a long wi th  i t  and a l low for 
sys tems wi th in  the  wal l s .
Th i s  cen t ra l ized scheme moved 
the  main  c i rcu la t ion  to  the  cen ter 
o f  the  un i t ,  c reat ing t wo usable 
spaces  on e i ther  s ide .  Ul t imate ly, 
the  scheme was not  prac t ica l  due 
to  the  smal l  spaces ,  and when 
c lus tered together  c reated long 
dark  corr idors .
Af ter  explor ing many di f feren t  s t ruc tura l  schemes ,  a  few e lements  s tayed 
cons i s ten t  among a l l ,  such as  t r iangular  geometr y,  a  mix  o f  so l id  and 
k ine t ic  mater ia l s ,  the  abi l i t y  t ranspor t  eas i ly,  and expand on s i te  to  c lus ter 
together.  P repar ing these complex un i t s  to  be pre - fab ready created 
the  need for  a  more s impl i f ied geometr y.  By  combin ing the  t r iangula ted 
s t ruc ture  for  s t i f fness  wi th  the  versa t i l i t y  o f  the  aggregated scheme,  a 
h igh ly  cus tomizable  un i t  module  can be created. 
Th i s  scheme took advantage of  the 
accordion mechanic  where the 
l igh t  f ramed s t ruc ture  co l lapses 
on i t se l f  on  to  the  heavy core , 
which  doubles  as  the  c i rcu la t ion 
for  the  corr idor.  When c lus tered 
together ,  the  geometr y  a l lowed 
for  a  wide range of  combinat ions . 
OUTCOMES
















SHA ED PROGRAM / EQUIP.







SHARED PROGRAM / EQUIP.
CIRCUL ATION
HORIZONTAL GEOMETRIES VERTICAL GEOMETRIES CLUSTER
 The geometry of the modular unit is critical to its efficient performance 
on-site and in-transit. The driving force in the geometry is its ability to cluster 
along with other easily and familiarly. Additionally, the vertical geometry of 
the unit in elevation is critical to the program contained within. The square 
geometry offers simplicity, familiarity, and a linear cluster. The hexagonal and 
triangular shapes provided unique clustering forms and began to minimize or 
expand the internal space. Because the internal space needs to be familiar 
and practical, the narrow top and wide bottom did not fulfill the needs. The 
narrow ceiling space does not provide enough circulation inside the unit, 
making the healthcare professional to duck and move uncomfortably around 
the unit. The square form is familiar to the user, it utilizes every space provided 
for transportation, and maintains a sound structure It allows the occupant to 
move freely around the inside of the unit with plenty of headspace and creates 
usable space for storage in the corners and sides. 
 The square geometry also fits the internal equipment the best. Inside, 
basic requirements include a crash cart, computer cart, medical cabinet, 
ventilator cart, hospital bed, and visitor’s chair. These items are mobile and 
usually stand up to easily assist the healthcare professional. The square 
geometry provides ample space to store the equipment in transit and then 
move around freely on-site.  
 The specialized Intensive Care Unit, or ICU, is required to meet certain 
criteria according to healthcare standards. Some of the criteria includes a 
window directly to nature, medical gas, hospital bed, ADA accessibility, 
washable finishes, and ample daylight. These standards were taken into 
consideration when designing the prefab ICU unit. Other units not intended for 
critical care still utilize many of these design elements but are more tailored to a 
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SEC TION 2:
UNIT PROGRAM








MODULATION OF THE UNIT
  The scheme that allowed for the most versatility, modulation, and 
funcitonality is the aggregation scheme. By slicing the unit up to smaller peices 
the units themselves do not have to have the same footprint and volume for 
different programs. This way, the units can be highly customized to the needs of 
the interior program. Certain programs like administration and storage demand 
two types of interior needs, one requires a large amount of equipment and 
the need for natural light is less necessary, while an administration unit can be 
smaller, brighter, and allow for just the smaller amount of equipment required to 
make the space funcitonal. 
 This scheme achieved many of the goals set for the performance of this 
module, but a few challenges arose as well. If a simple solid square geometry 
is kept, the interior space becomes dark, cramped, and cold, so some solutions 
had to be crafted. A dedicated pitched roof module could create a higher 
ceiling, changing the experience of the interior to a more comfortable and 
brighter space. This separate module is necessary because the unit by itself 
fills the 8’ - 6” hight constraint for transportation. Additionally, some modules 
of the unit need to be solid house the equipment when in transit, while some 
can be lighter and kinetic to collapse in transit and expand on site. This creates 
a constrast between solid modules and kinetic modules with the materiality 
and light penetration, specializing each unit to the experience of the interior 
program. Different mixtures of solid and kinetic allow for customization of the 
program and the experience inside. Shown to the left are the many different 
combinations of solid and kinetic modules, and how they can be used to form 
specialized programs. Combining the units together creates and unique facility 


















Sol id  and k ine t ic  combinat ions  were determined by 
the  occupancy load,  program,  and equipment  load 
for  each un i t  func t ion
pg. 54 pg. 55
Determining the ideal form and functionality of the construction module takes into account all previous research and 
constraints. Strategies from historic cases when combined with modern technology can create uniquely functional 
spaces. Six different schemes were tested based on the original footprint of the shipping container. As constraints 
were strict, many schemes were quickly ruled out. The main goal is to design a modular unit that is able to conserve 
space in transit and expand to a larger volume on site. The modules themselves need to have a central structure, single 
mechanism, solid and kinetic mix, and highly specialized to meet the goals for the versatility of the unit. The biggest 
challenge was finding a structure that maintained a minimal footprint but can expand outward from the center. Many 
schemes introduced a heavy structure that did not allow for collapsibility. The structure that met all the goals is the 
triangulated module structure. This geometry automatically incorporates cross bracing into the module and locates the 
heaviest structure at the center of the module. By using an umbrella mechanism moving up and down the outer columns, 
the flanges can expand out of the central frame. 
CONSTRUC TION MODULE SKE TCHING
CONTAINER DIVIDE CONTAINER SQUARE PITCHED ROOF
Fu l f i l l s  a l l  cons t ra in t s 
o f  t ranspor ta t ion  and i s 
used as  in i t ia l  re ference.
By div iding the  conta iner 
in to  smal ler  s l ices ,  the 
in ternal  program can be 
spc i f ica l ly  targeted.
Square,  so l id  modules 
o f fer  sound s t ruc ture  and 
usable  space,  bu t  do not 
prov ide any k ine t ics .
The p i tched roof  o f  a 
t radi t ional  she l ter  i s  ideal 
for  in ternal  space and 
ra in fa l l ,  bu t  does  not 
fu l f i l l  the  cons t ra in t s .
SCISSOR STRUC TURE ACCORDIAN DOME STRUC TURE TRUSSED STRUC TURE
By mix ing the  square 
module  and in t roduc ing 
a sc i ssor  mechanic ,  the 
modules  can expand,  bu t 
lack  s t ruc ture .
The accordian mechanic 
conser ves  the  mos t  space 
and weight ,  bu t  does 
not  prov ide a sound 
s t ruc ture .
A dome roof  s t ruc ture 
created a l igh ter  module 
bu t  did  not  conser ve 
space in  t rans i t  by 
co l laps ing.
The t r iangula ted t russ 
s t ruc ture  prov ided a 
sound s t ruc ture ,  mix ture 
o f  k ine t ic  and so l id ,  and 
a l lowed for  co l laps ing 
wi th  an umbre l la 
mechanism.
1  CENTRAL STRUCTURE
2 SINGLE MECHANISM
3 SOLID + KINETIC 
4 HIGHLY SPECIALIZED
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SOLID FLOOR

















8’    6”
TRADITIONAL SHLETER
HYBRID ASSEMBLY IN TRANSIT EXPANDED UNIT










































8’    6”
4’    3”







The module  compos i t ions 
were determined by 
tak ing advantage 
of  the  t r iangula ted 
s t ruc ture  to  main ta in 
s t ruc tura l  secur i t y.  By 
mix ing so l id  modules 
and k ine t ic  modules  a 
un ique un i t  compos i t ion 
can be ach ieved.  Th i s 
s imple  s t ruc ture  can be 
manipu la ted to  u l t imate ly 
create  a  s t ruc tura l ,  l igh t 
modular  un i t .
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2 x 4 LUMBER
2 x 4 LUMBER
2 x 4 LUMBER
3-1/2” CFS RAIL BEAM
18” CONCRETE FOOTING
PTFE FIBERGLASS FABRIC
INT. FINISH - GYP
INT. FINISH - POLISHED HARDWOOD
PTFE FIBERGLASS FABRIC
LIGHT ALUMINUM FRAMING
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 The advantage of having a module that can take on various functions 
is maintaining continuity of the geometries but manipulating the overall 
experience. The interior function determines the necessary modules. Depending 
on the amount of equipment, occupancy, and overall function, the mixture of 
kinetic and solid modules can be determined. Solid modules are intended to 
hold equipment, while kinetic modules are able to expand to provide walking 
space for the unit itself. Additionally, the modules take on floor and ceiling 
functions. The ceiling modules hold electrical circuits coming from the MEP 
module, and overhead lighting for the necessary treatment. The MEP module 
provides a centralized location for each unit where the unit electrical panel, 
gas and plumbing connections, and HVAC unit providing each unit with fresh 
air circulation. The centralized MEP module frees up space in the rest of the 
module creating 7’ – 6” ceilings and allowing the aggregated modules to 
hook up. The MEP modules then connect to the central circulation units and 
run all the systems above and below the open walking space. The different 
combinations of modules offer different interior experiences. More or less 
sunlight passes through the translucent canvas illuminating the soft accent of the 
primary wooden structure. For a space dedicated to health, ample sunlight is 
critical to the comfort of the patient and healthcare professional inside, and the 
ability to easily manipulate this variable impacts the versatility of the unit itself. 
Patient and treatment units can enjoy a light, bright room, while storage and 
utilitarian units can block out sunlight and keep the areas cooler.
MODULE COMBINATIONS
 The most critical module for complete functionality of the unit is the 
MEP module. The MEP module holds the plumbing, gases, electrical panel, 
and HVAC unit for the entire unit. These systems tie into the circulation running 
perpendicular to the unit. The plumbing and gases connect to the ceiling of 
the modules, and the sanitary passes out the bottom of the unit to an external 
sanitary system laid before placement of the unit. A centralized HVAC unit is 
hung from the ceiling structure with direct access to outdoor air. These systems 
then pass through the MEP module to following module, usually a solid floor 
module where it provides wall mounted hookups to the systems. The solid floor 
units are dedicated to holding the included equipment during transportation. 
This equipment comes with the unit upon delivery to the site, where it can then 
be repositioned and arranged according to the dedicated program. Kinetic 
modules provide a translucent canvas which allow light to pass through and 
create a beautiful mix of solid and void finishes. When carefully arranged 
together, each unit offers a unique experience and comfort strictly related to 
the interior function. The illustration to the right shows a typical arrangement of 
these modules in a linear fashion. The MEP module begins every unit with initial 
connections to the central circulation, which solid floor and ceiling modules to 
house equipment, and kinetic modules to provide additional space and light 
to the unit. For units like the ICU, even more space can be achieved by adding 
modules perpendicular to the unit which result in up to 12’ – 0” in width and 
even more daylighting. The square – triangular geometry allows for a universal 
module that can be used in many different arrangements.
MEP CEILING KINE TIC CEILINGFLOOR KINE TIC FLOOR
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EXPANDED COLLAPSED
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SEMI TRUCK
COLLAPSED PATIENT UNIT X3
COLLAPSED ADMIN UNIT
52’  TRAILER,  80,000 
LBS CAPACIT Y
 By simply rearranging the construction modules to create carefully 
tailored interior programs, up to 25 combinations can be achieved. These 25 
units make up all the necessary components of the proposed facilities. Based 
on occupancy, local data, and overall facility function determine the necessary 
relationships between the units. Certain facilities will need more treatment units 
while other can be more focused on administration and consultation. Utilitarian 
units like restrooms, power, and storage are directly related to occupancy and 
facility size which form a relationship to the intended function of the facility. The 
combinations of the modules form unique facades that directly respond to the 
interior function, creating a beautiful mosaic of solid and void components that 
speak to what is being housed inside. 
 The illustration of the loaded semi-truck shows the ability to collapse 
when mixing solid and kinetic modules. In this scenario, three patient units have 
been loaded on a 52’ – 0” trailer bed along with one administration unit. 
These four units are the ideal first shipment to a hospital in emergency. Storage, 




















































Determine s i te  for 
preparat ion .
P lace the  t ranspor ted, 
co l lapsed un i t s  on the 
prepos i t ioned ra i l s .
Expand the  pre - fab un i t 
to  i t s  fu l l  s ize  a long the 
ra i l s  and lock  expans ion 
jo in t s  in  p lace.
F la t ten  the  chosen s i te  for 
in i t ia l  s i te  work .
SE T-UP CONNEC T
FOOTINGS RAILS
Pos i t ion  a l l  inc luded 
equipment  according 
to  the  un i t  program and 
make sure  a l l  expanded 
modules  are  prepared.
Connect  the  pos i t ioned 
un i t  and sys tems to  the 
main  c i rcu la t ion  un i t 
where  san i tar y  i s  ran 
beneath .
Inser t  poured concre te 
foot ings  as  foundat ion 
for  pre - fab un i t  s t ruc ture .
P lace s tee l  ra i l s  on  the 
foot ings  in  preparat ion 
for  the  un i t  to  be p laced 
and expanded a long the 
ra i l s .
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The systems that run through a hospital facility are critical to the care available within it. It is no different for a temporary 
healthcare facility either. This proposal focuses the main utility systems to multiple dedicate units specialized for electrical 
power and water supply. These units are equipped with solar panels, grid hookups, and act as the main power source 
for the entire facility. Additionally gas tanks, and supply water are housed here and distributed from. The circulation units 
then provide a hookup to each individual unit for treatments, consultation, or any other specialized unit. The sanitary 
system runs below the floor as the units are raised up with the footing. The main circulation path acts as the track of 






STORAGE / LOUNGE UNIT
PATIENT UNIT
RESTROOMS / POWER HUB
LEGEND
PHASE 1 -  OUTBREAK
HOSPITAL ANNEX
Based on the site criteria, the assembly of the facility can be 
tailored to the exact needs of the specific locale. Depending 
on the data, an effective facility can quickly and easily be 
organized and assembled. If a community is quickly running 
out of patient bedrooms as cases per capita continue to 
climb, a clear response is necessary. Any additional space 
for patients, ICUs, consultations, and emergency rooms can 
quickly begin to relieve strain on the local hospital. A hospital 
annex can maintain the basic operations of the hospital while 
providing additional space to care and treat patients in an 
emergency. The units can be orientated to fit in various sites 
and geometries. 
MAIN CIRCULATION UNIT
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PHASE 2 -  MITIGATION
FIELD HOSPITAL
In response to a site that has come out of the initial struggles of 
an outbreak, and is simply in need of maintaining the situation, 
a pop-up field hospital can provide various functions of a 
hospital in remote areas. The field hospital includes units to 
test, vaccinate, and contact trace patients, while also allowing 
space for emergencies where the patient requires overnight or 
immediate care. The field hospital comes equipped with units 
dedicated for consultation, pharmacies, restrooms, doctor’s 
lounges and an off-grid power supply if it is located in a 
particularly remote area. Here, patients can come at their will 
to receive tests, vaccines, or be checked-up by a healthcare 
professional. 
After the phase of mitigation is the final phase of recovery, 
where another assembly of these units can provide community 
support, work-from-home spaces, pop-up classrooms, and 
small treatment centers for particularly high-risk areas of the 
community. In addition to providing assistance in battling 
an infectious disease, MEDkit can also adapt to support 
the community at venues, construction sites, office buildings, 
natural disasters, and remote work sites. It’s light framing, 
collapsing structure, and off-grid modular nature require very 
little site work when adapting to different environments.
PHASE 3 -  RECOVERY
COMMUNIT Y SUPPORT
DOCTOR’S OFFICE DRIVE-THRU VACCINATIONS
WORK-FROM-HOME HUB
LEARN-FROM-HOME HUB
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SEC TION 2:
COMPOSITION




The administration unit is intended to be the first moment of interaction 
with the patients. Here, the patient is checked-in with a facility 
adminstrator where they can be admitted to either a patient room 
immediately or to the waiting room. This unit can be reconfigured as 
a waiting room working in relation to the check-in desk.
This unit provides the healthcare worker and patient all the critical 
care equipment, hookups, and comfort of a standard hospital-grade 
ICU. With it’s own HVAC unit, equipment, washable finishes, and 
ample daylighting, this unit can be used to effectively treat critically ill 
patients who require immediate care at the facility.
A consultation unit can be used to privately meet with patients, to test, 
vaccinate, and contact trace. Here, it is set up for drive-up testing 
and vaccinating, providing easy access and a comfortable setting 
for the healthcare worker and patient. Inside is space for a work desk, 
refrigerators, and a chair for the patient.
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 This project challenged me to question the current emergency response trends by exploring what technology 
in construction, data, and design can be implemented to improve our society’s response to crisis. Unique challenges 
arose in determining the ideal footprint for the modular unit. By studying precedents both historic and modern I learned 
what has changed over time and what manages to stay the same. The speed and efficiency of the response is always 
important, while the durability and structure over time became more advanced, until eventually achieving a kinetic 
structure. 
 Creating a kinetic modular shelter proved to be a challenge, but after careful research and analysis the final 
proposal successfully meets all the initial goals set for the project. There were many things to learn throughout the 
research about the functionality of healthcare facilities, and how all the systems and circulation work inside. Each move 
is calculated to both the patient experience and the ease of the healthcare professional. Uniformality and familiar paths 
are two key components that make a hospital efficient, additionally architectural touches with lighting and materiality 
make the patient experience more comforting than traditional emergency shelters. 
 Moving forward I believe this project can be further developed for future healthcare crises and other large 
scale temporary shelter functions. Natural disasters, community support, and homeless are some examples of how a 
technology like MEDkit can adapt. With some additional time I would have liked to provide a computerized, data-
driven deployment method based on the available data received from the COVID-19 pandemic. The modular nature 
of the design proposal allows for quick calculations of size, site, and necessities. Also, the ability to stack and expand 
vertically could provide more opportunity for MEDkit to adapt. More analysis on structure and joinery could make this 
possible. 
REFLEC TIONS
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